3PAR - BRAMRATON (SS5) Critical Items List SRMS

45 AIRFORT RD
: CIL Ret: 3176
ARAMPTON ONTARKD L8S4J3 Revision: 0 FMEA Rev: 0
Bysiem: SRMS

Subsystern: ELECTRICAL SUB-SYSTEM
Aszambly Desc: Servo Power Ampllfler

Part Mumbar{sj: S1140F1177-3 S1140F11T7-E
ttem:
Function: Canral Procsssing Unit Assambly Presicesy Rarthware and softunns necessany b implement sane contrd oaps,

corined operation of the Analog KF, Dighal UF and MDA boards and communicats
with the MCIU,  Prnsded PLL and frame syre BITE & wadll 25 a hardwara
walchang Hrmer to marnstar haalth of microcom puter isalf,

Analog Interface Assembly Providea Tachometer exchiation. SCU slgnad filkering, Plrase Locked Lo and
IChormater cocnber CETUE o provice messured motor peed oxts 1o Inner and
Cuter rade aps. Provices anaog to anilsl canverson of MBA huck output valtage,
EPC +EV and refarenca valtzges for BITE.

Fallure Mode: Degraded +5 V supply on Analeg UF or CPU board.

WW Func. Scresn Failurea
Criticeadity: ? 1R

Mission Phasa: Crbit

Causzeix): Analog Inerface Axsemily Inereersod roita contant on analog F +BY supphy.
Cantral Processing Unit Agsembly Lrzass, o el =5 OHG deooiling capanibor:
iurn affect on
urit/eaed ihewn:

Dagraded +S W roay be delected by A/D BITE, Digital jogic may be upse resuing |n wrstc SPA performanca or CPU may il to operate
Clirert drive friay be kel

Worst Case: Unsopactsd motian, Joint unavway, Autobiahes,

Racundant Pathy: Autebiaxes (ta Sale tha Systiam).
Direct Drive T Avgilable).
End Effecicr At moda [IF Avalba}.
Backup Citva.
End EMactor Manual moda.

tetention Rationale
Dasign: .
Resigtars and capactors usad in e dasion are selacied from ssteblivhed relmbility {ER) types. Life epeedaiey o esased by ensuning

hat all alownbie EUees ke are derated bn aogordance with SPAR-RMS-FADDD, AN cafamic and siectrolylic sapaciss are routinedy
subjected o radwgraphic inspection in ateomance with the requiremenix af MSFC-BTL-3E5.
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BRAMFTON CONTARIZ LES4J3 Rewviclon: O FMEA Rey: 0

Tha SPA board 5 fabvicals] usng Surtace Mount Technotogy (SMT]. This is 3 PWE assembly Iachnoogy 0 vwhich U companents any i
sokgered to the sckier pads on the surface of the PYYE. The significant acvardage of this wechnology is to enalis tha parts on the board 1o be
mare derosly packed, to reduce o averall velume and weiglt of e sasamory

T assembhy prooess ks highty autemated. The parts ame maunied on e boards ceing o caciputer sonirdied “pick and place™ meshine. The
subsequent soldaring aperatian is parfofmad wsing 2 belt furnace, m wisch the time end temperaturs tharmat profibe that the PWE esasmbly is
expoged to |5 bghtly centrofied and opiimized to ersure praper part scidering atechmant. The assembly is manufactured under documunted
procedures ang guality controbe. Thees carrais are smreised IRraughout Ine assembly, inspoction and tecting of the nit. This inspectien
Isldes workmanship, campanert mourting, saikdetng, and conformal coatirg to ensure that ¥ 15 in accondance with the NHE 5300 standards.

Thea SIAT line vnad For thy SPA PUWE axsembly heas undergond 3 full gualibestion program, and Jecomibiag pradiced o fhis kine are used in
ciF EEACE RrOgrims.

Tha sirewt baard dasign hik b revewed 1 snsurs adequats conduclon widih snd sspartion and bn cosfirm sppmpriaty dimangiong of
solder pads and of compenent hold provisions. Parts rguarting Mathods are cootralied in accorgance with MESFC-8TD-1544, M3FC-3TD-134
and SASD 2579751, Thesa dorumaenis raquirs apprever mourng methods, stress relief and component Security.

Test:

QUALIFICATICN TESTS - The S5PA I5 sublected to the follgwing quadkifcalion ety
VIBRATION: Each sods of he QM is subjectad I3 Fllght Azcaptanca vibrehon Test (FAVT), Qualifestian Acssptanss Visraien Test (QAVT),
and Dumlification Vibration Tests (YT IR0 acoondance withthe SPA Vibration Tes! Proceduns (B25558). Tha lnnal and durstion tor FAYT i a5
par Figure & and Table 2 of B2E55E: the level and daration I3 QAT is 23 par Figura 7 and Table 2 of 022585, the tval and duration for QVT 15
as por Figure 8 and Table of 526565, At Une and of the three Successiv random vibration st In sach axts, both directions () of each of the
xis is subjected 1o @ shogk puise hestas per Figure B of £28528, :
THERMALNVACULUM OM TWAC Tast ks i accordance with Figure 5 af the SFA TWAG Test Frooedurs (E2S583), with Tul
FuncticnalParametrc Test performed a levels of +50 degrees C and -36 degries ©, and non-operdiing at -54 dagrees &, The Quatification
vazuUm kvl during TVAC 6 1010 {0 or lesa. The total test durlieny e 7 1/2 oyeles. The OM BPA s subjected toa minimum oF 1000
hawrs of iife lesting and 100 power GR-OiT aygles,
EME. Tha OM & subjected to EMC Testing (teate CEQ1/CEDI, CEOT, LAY, LEOD, CEOE, RED? REDZ, and RE0T) in secordancs with the

SPA EMC tegt Procedure (S28477) based o0 MIL-STD-351A.

LMIT FLIGHT ACEERTANCE TESTS - The FM SPA is subjached 1o the foliowing decdeysanc tecting:
VIBRATION: FM Acceptance ibration Test (AVT) in accordanca with the SPA Vieretion Tes! Protedure [G25588), with level and duretion oe
par Figus 8 and Table I of BIBCHE,
THERMALVASULUM: FIM TWALC Tast ks In accordence wilh Figure € of tre SPA TWAC Teet Procedyre (B2IE5AE], with livals of +432 degr
ind -25 degrees C for a duration of 1 1/2 cycies. The vacuum bevek during Acceptance TVAC Tesl ls 1 X107 -5 Inr or lems.

JOINT S5RU TESTS - The SPA is tesied as part of tha jinita (ambiant and vibration Lests only). The ambiert ATP For the Shoulder Jeint,
Elpow Jaint, and Winst Joirt are a5 por ATP.2001, ATF. 2003, and ATP. 2008 respeativedy. The wiratian tact for tha Shoulder Jaint. and Eloow
o VWrimt Joint are as per ATF.2002. ATP.2004 ang ATP 2006 respectively, Through wire funclion, conbinuity and wikctreal isclation tests are
parformed per TR.Z83.

MECHANICAL ARM REASSEMBLY - The SPA'SAGINES Undems a mechanical arm intsgration stage where electical shecks ars parammad
per TR 2007,

MECHANICAL ARM TESTING - The oulgeing spkt-anm i conligured on the Strongback and the Menigulates Amm Chichout is parformad
per ATP 1832, ’

FLIGHT CHECKOUT: PDRS OPS Checkouyt (all vehiskes) JEC 18587

Inzpaction:

Linits ars Manufaciurad under decumented Guaily contrels. Thess contres are exeroised ticughout design procurement, planning,
rEcEning. i, Tatrcalion, assembsy, esting and ehipging of tha units. Mandsly Nspaction poirty an employed 23 vanaus S1agee af
tabrication, assembly. and tegt, Gousmmant $oures inspaction s lmvoked at various oentrol leveis,

EEE parts inspecion i perfermed as requaired by SPAR-RME-PAOCY. Each EEE part i quaiified 3l the part laval to the requiremeanis qd' tha
applicabés spacification. Al EEE parts ane 100% cormensd und Pumed-in, &% 3 minimLm,. & sequled by EFHRTHMS-FA.WG. by the wapping.
DPFA is perfosTad a5 mouined by P4, 0073 on B rendemiy sekected 5% of parts, maimum 3 plecon, mid T 3 pircs For s3ch bt numbenidete
code of parls received. All cavity devices 3m subjecind by 100% PIND. WWire |8 pocumd to spacificaton MLV 22759 or MIL-VW-81281 ard
ingpeciad and teamd o MASA JSCMBORD Standard Numbet oA, )

Receiving imsgseation velifiea that ail parts ressiverd are s identified in the procurement dgecuments, nat no phyGical damage hars coowrred o
parts during shipenent, Lhat ifve racaning documents provide adequate tracaabdity infortiation and screening dalka clearly danhfies accapiable

pars.

Farts are nspcied Hhrougheut manufackure Jnd 355embly 38 approprsts 1o tha manitacturing stage complatec. Thise insoecions. Includs:

Prinded caruit boatd inspaction for tack separation, damage and scequacy of pigied through holes, comonant mounting Irespecten for
comect soldaring. wire looping, strapping, ste. Cpersiom and ingpeztats ane trained 2nd cortified to NASA NHB S500.4(34-1) Standard.
onlormal coating inaietion for sdaquate prosesaing (6 parfarmed Using untravolet light technigues. F.4. Buand instalkiton res pmctitary i
chazks for urect bosrd sstaliaien, algnmend of boards, proper chnnecior ettt PRt wire mting. m_plrg of wirms e, Post P.C.
Board insualiation Inspetton Includes ceaniinyss and workmanship (SparDovemTIER rep. mandatory inspecton poi).

Prepared:  1B5epSS by Fung, Bd RMS JELEC - 874 Buperseoes: NA
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. Unit Fre-Accaptance Tes! Nspection, wiich fvciudes an audit of kewar tier inspection complstion, as buil corfiguration venfication I as
. ' tesign etc {mandetory nspaction peitl), A uni Tesl Readiness Hervigw (TR} which inciudes verifizaban of st persnnngl, jest documents,

teat equipman: calibrabanvalxdation statua and hardware GHnfgWrabon o comenad Ly QA In GonjLncion with Engineanng, Redabiity,
Genfguration Cartrol, Supplier Bs applicabie, and he gowvemiment ropresentative, priar to the stert of any famal tedting (Accoptance ar
Ciyalilesiom] Lind leved Acreptanos Teslng (ATR) includas ambert padormancs, thamal and yviorakn lesting {Spar/govammant rag.
mardatery irdpesiion point),

Imtegraban of unit o Jaint SRLU - incpact|ons incide grousding cheks, conrectors for bent or pushback contacts, visudl, deanliness,
irberConAEct wiring And powar Lp bt o 0 spprapidte Jou inspection Teat Procedure (ITP]  Joirt level Fre-Accepiznce Test Inapscian,
Imeludes s gusit af [mser ber Irepeation completon, a2 DUt ConBgUITLon veTicaton to &3 dasgn 2o, Joimt level Acceptance Testing (ATP)
Irchces embient ard ibration eating (Sparigovemment rep. mandatery incpaclion i),

Mazhancal Arm Reassenmbly - tha intagration of machanical amn sUBassernbies Lo e the assembled anm. nspeciins are perfomed at
edch phse of ntegration which Ingluces aiectrical chicka, Hough wirng ¢hecks. wirlng rating, interface connectors for bent or pushiack
CONtSCIs &g, Macranical Arm Tewting - Streagback and flat Aoor MEent perfumnancs texl (Spangaamment rap. Mandatary InIpecion podt].

CMRAD Offine: Fover-up &mm. Yerly no A/D Converter BITE &Tars. Vanfy ne ABE communication fiures of BITE ermxs,

OMRED Online Mona.
Installatlon:

CMRED Gnline Power-up am. Warify ne A/D Sonvarter BITE arofs, Varly no ARE communication failres or BITE amys,
Turnaraund:

Screen Failure: A& Fass
B Pass
C: Pass

Crew TrAinIng: Tha crow wiil ba traned 10 avays absenve wheher the am |5 responding property b cammands. 171 ian't, apply braki.

Crew Action: Smsct (Hrac! Drive and wse EE Auts if svaliable, [f DVD not avallable salect Back-up Drive_ If EE Auto not available use EE Manug. Sinle/Dirsct
Dirive mwitch should ba plstod B Maintin proger rates.

Cperational EHect: Canrol use Compoter Supported radea. Divect Drive may not ba svsilabie. Autbbfakes, A wall rt stap autormatically if failure OF the autobake
Ryxtam haw previoualy ocowTed, Brakes can be gpplied manually. EE Aulo moda may rct ba avaiable.

Miasian Operate under vemier mtes within approdmately 10 7t of siructurs. The operator must b abie B detect thal tha amm is respending propety b
Consiraine: sommands viz window andfor COTV views during &l am opeations. AUty Majectones must De dasigred 1o coma na caser than epprodmakey

S it from structure.

\PpTOYals:

‘unctionel Group Narmne Paaiticn Telepharw Daie Signed  Status
ngireer Hilx, Micnael | SPAR-BRAMPTON Syatermns Enginesr M DEMaros Shgred

Tedia baltry Mokgaard. Lera f SPAR-ERAMPTON  Rellzbiity Engineer 4590 Ocharss Figred
‘rograem Manegerment Offic Rice. Crayg ¢ SPAR-BRAMPTON Technical Program Manager .4 QS harss Bigned
iubaystern Managsr Qlenn, Gacrpa ; ISC-ER RM3 Subsyveiem Marhger {281} 483-1516  30Mards Sigrad
‘srhmeal Manager Alizon, Ron | JSC-MYE RM3 Project Engnaar J3C - (M 4834072 D9Aprod Signad
\AEETE = e rravs  Conw, BAE S TaE it FMS Nl Bardsaifax (2o ) s 2-yty  FoAEGF ALJJ s

reparsd: 1834096 by Fung. 81l RMS/ELEG - 875 Suparsees: ik
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